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"As in the action of any number of forces on a mass, each force acts as if it alone were concerned, so it may be asserted that the course of each part of a chemical process, however complex the process may be, follows the same laws as are deduced from the study of a simple reaction. ..."
Mellor l states the principle in these words.
"When a number of reactions are simultaneously taking place in the same system, each obeys the law of mass action, and each proceeds as if it were independent of the others; the total change is the sum of all the independent changes."
When a chemical change has been analyzed in the manner described above, it may still be necessary to consider, and, if possible, to eliminate, various disturbing actions, such as the influence of the medium on the velocity^of the reaction. Under this heading comes the study of those cases wherein the velocity of a reaction is modified, sometimes greatly modified, by the presence of a substance which is itself unchanged at the end of the reaction; such cases are called catalytic actions.
In the interactions of gaseous systems, "the irregularities of the reactions are of such importance that it is frequently difficult to realize the normal course of the reaction/7 2 In his Studies (pp. 31-42), van't Hoff measured the effects of traces of foreign gases and of moisture on reactions in certain gaseous systems. He obtained results which were not in keeping with the equations he had deduced from the law of mass action. Since the publication of the Studies, much work has been done by many investigators on catalytic actions, including under this heading the effects on a reaction of minute quantities of foreign substances. Many hypotheses have been tried, but the phenomena have not yet been reduced to order.3
The effect of the area of the surface, and of the physical nature of the surface of the walls of the containing vessels, on the velocities of certain reactions in gaseous systems, were also examined by van't Hoff.4
In 1801, W. Cruickshank observed that the union of hydrogen and chlorine in sunlight did not proceed very rapidly until
1 Chemical Statics and Dynamics, p. 70.
2 Van't Hoff s Studies, p. 31.
3 See Mellor's Chemical Statics and Dynamics, pp. 245-352, for details and full references.
4 Studies, pp. 43-50.